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High Performance Design and 
Process Overview

Stephen Hamstra, P.E., LEED AP, CGD
Executive Vice President

GMB Architects-Engineers

Improve Student Performance

Increase Average Daily Attendance

Increase Staff Retention

Reduced Operating Cost

Reduced Liability

Reduced Environmental Impact

Using the School as a Teaching Tool

Why?
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Site Design

Daylighting & Windows

Building Shell

Lighting/Electrical

HVAC

Renewable Energy

Water Conservation

Recycling

Transportation

Components of High Performance Design

Programming Schematic
Design

Design
Development

Construction
Documents

Construction Occupancy

Cumulative 
Level of Design 

Effort

Potential Cost-Effective 
Green Building Strategies
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Integrated Building Design ProcessIntegrated Building Design ProcessIntegrated Building Design Process
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Using Integrated Design it Often 
Costs Less to Save a lot of 
Energy than a little Energy

e.g. envelope, window, light shelves etc. impact system requireme.g. envelope, window, light shelves etc. impact system requirementsents

Integrated Design

Cost Effectiveness Limit
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Cumulative Energy Savings

“Tunneling through the Cost Barrier” A. Lovins, Rocky Mountain Institute

…to even BIGGER and 
cheaper energy savings

Tunneling through the
cost barrier…

Case Study
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• Building simulation to optimize components
– Wall insulation
– Roof insulation
– Windows

High Performance Building Shell

Energy Star Roof at Zeeland
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1. Reduce the HVAC loads.
2. Reduce the HVAC loads.
3. Reduce the HVAC loads.

Design Guideline:  3 Step Process

• High Efficiency Lighting Systems
• Daylight Harvesting
• High Efficiency Transformers
• High Efficiency Motors
• Renewable Energy Systems

Electrical System
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Gym Lighting Design

Typical High School Gymnasium

2.2 Watts/SF 1.3 Watts/SF

Improved lighting at a power density 
reduction of 41%!

Typical Metal Halide T5 HO Fixture

Gym Lighting Design
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Gym Lighting Design

GeoExchange Systems
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GeoExchange Systems

GeoExchange Systems



9

Typical Loop

Heat Exchanger Installation
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Typical Trench

Pre-manufactured HDPE Vault
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The “Boiler” Room

Web Browser Control Access
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Web Browser Control Access

Web Browser Control Access
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Water Temperature into ground

Outside Air Temperature

Water Temperature out of ground

Web Browser Control Access

Renewable Energy Systems
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Wind turbine has been installed…No, it’s not really 
that big…

Wind Turbine

Wind Turbine 10 kW 

23’ Diameter Rotor

85’ tall tower

Real-time monitoring system

ZPS Payback – 4 to 6 years

Educational use – 20 to 30 
year payback

Wind Turbine
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Wind Turbine

1 kW Photovoltaic Array

Photovoltaic systems 
convert sunlight directly 
to electricity with no 
pollution.
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1 kW Photovoltaic Array

Renewable Energy Systems
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Water Efficiency

DESIGN

•Use of plants that naturally 
occur within the region

•Native plants have developed 
resistance to disease, pest, 
drought and therefore will 
survive with less care

Site Design
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DESIGN

•Native plantings have many 
advantages over exotic species

•How much should we really be 
mowing/maintaining

Site Design

DESIGN

•Standard approach vs. natural 
approach

•Perceptions for natural 
plantings are changing

Site Design



19

Aesthetics
Natural landscapes are attractive 
and can offer seasonal interest 
throughout the year

Prairie plantings can be planted in 
different heights, textures, colors 
etc.

Diversity of plantings will enhance 
the look

Why natural plants?

WHY NATURAL PLANTS
Reduced Runoff
Most turf grass plants possess very 
shallow root systems which are not 
capable of handling most rain 
events.  Water that is not able to 
penetrate the soil is transported 
away .  Native plantings have 
substantial root systems that filter 
large quantities of rain water and 
limit soil and fertilizers from moving 
offsite.

Why natural plants?
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WHY NATURAL PLANTS
Wildlife
A planting scheme that includes a 
diverse mix of native species will 
create habitat for birds, insects and 
other animals.

Why natural plants?

WHY NATURAL PLANTS
Education
By utilizing native plantings students 
will experience the ecosystem in 
which they live.  Plant identification 
and habitat development can be 
incorporated into the curriculum.

Why natural plants?
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WHERE?
•11 acres of East High 
School & West High School

•New image to the frontage 
along 96th Ave.

•Including areas that are 
hard to mow or unused for 
activities and traffic

Case Study

Economics
Turf:

• Need to mow

• Need to water

• Need to fertilize

• Need to maintain irrigation 
system

Native Plantings:

• Bi-Annual burn or mowing is 
required

How much savings?
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WHERE?
•Areas that are currently turf 
that we don’t utilize for any 
particular purpose

•Storm detention areas

•Areas where turf has been 
difficult to maintain or take 
care of

Where?

Questions?
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Thank You!


